Expression of corticotropin-releasing factor mRNA in response to stress.
The corticotropin-releasing factor (CRF)-containing neurons of the parvocellular division of the hypothalamic paraventricular nucleus play a pivotal role in the regulation of the hypothalamo-pituitary-adrenal axis. We have studied the regulation of these neurons in the conscious rat using the technique of quantitative in situ hybridization histochemistry. Corticosteroid feedback reduces CRF mRNA levels in a dose-dependent manner, although even prolonged administration of very high doses cannot abolish CRF transcripts completely. Both physical and psychological stressors produce a robust and readily reproducible increase in CRF mRNA. These responses cannot be prevented by changes in circulating corticosteroids--a similar magnitude of response occurs with high basal levels in the adrenalectomized animal and with low basal levels during treatment with supraphysiological doses of glucocorticoid. Alterations in CRF mRNA levels in response to stress are, however, lost during the physiological condition of lactation, a state known to result in stress hyporesponsiveness, and also after 6-hydroxydopamine lesions to the catecholaminergic innervation of the paraventricular nucleus. We have also studied two conditions of chronic immunological activation of the hypothalamo-pituitary-adrenal axis--adjuvant-induced arthritis and experimental allergic encephalomyelitis. Both of these results in activation of the hypothalamo-pituitary-adrenal axis with increased plasma corticosterone and ACTH, and pituitary pro-opiomelanocortin (POMC) mRNA. Unexpectedly, however, the activation of pituitary corticotrophs does not seem to be a primary result of increased activation of the CRF neurons, which actually show a consistent fall in CRF mRNA.